Giant cell tumors (GCT) of bone are benign, locally aggressive tumors that account for 4.0-9.5% of all primary bone neoplasms (1, 2). GCT predominates in the long tubular bones, but does, in rare cases, occur in the small bones of the hands and feet. Most GCT cases occur at the sacrum, with only very rare cases occurring during pregnancy (3, 4). We report a case of a GCT involving a metacarpal bone with rapid growth during pregnancy, which was misdiagnosed as a malignant bone tumor on plain radiographs.
aggressive periosteal reaction in a speculated or elevated pattern, suggesting the possibility of a malignant mass, such as an osteosarcoma, considering the aggressive growth pattern of the mass. On the next day, she underwent a cesarean section, as well as a surgical biopsy of the mass. The GCT diagnosis was made on the histopathologic examination, with multinucleated giant cells and mononuclear cells.
A bone scan was performed 4 days after the biopsy and demonstrated peripherally increased radionuclide uptake with central photopenia. No other bony lesion was detected. A pre-operative radiography and computed tomography (CT) of the hand were performed the day before surgical excision (3 weeks after delivery, and 5 weeks after the initial radiograph). The radiograph showed further progression of the tumor with severe destruction of bone (Fig. 1C) . A sagittal CT reconstruction image revealed a relatively well-marginated, expansile osteolytic mass with cortical bone destruction in the distal metacarpal bone (Fig. 3) . The size of the osteolytic mass and extent of the accompanying soft tissue mass were markedly increased, compared with the previous MR imaging. The periosteal reaction was expansile and had a very thin, curvilinear appearance. In the proximal portion of the lesion, an irregularly elevated periosteum and partially discontinuous periosteal reaction were noted, with partly preserved cortical bone. Thinning and penetration of the articular surface was noted at the metacarpal head. Moreover, the 4th proximal phalanx was intact and no evidence of intratumoral mineralization was discovered.
The excision of the mass with an osteochondral allograft was performed. The mass was a relatively well-encapsulated mass, measuring 4 × 3 × 3 cm. The cut surface was a red-brown and gray, heterogeneous, fresh mass containing some bony tissue. No malignant cells were detected, and in the immunohistochemical assay of the specimen, no estrogen or progesterone receptors were demonstrated.
Discussion
GCT of bone are frequently found at the distal femur, proximal tibia, and distal radius (1) . Involvement of the bones of the hand, as in our case, is rare and accounts for 2-4% of cases (2) . Tumors most frequently occur in the metaphyseal side of the epiphysis of long tubular bones, predominantly affecting young adults after closure of the growth plate (1). Tumors are found as geographic osteolytic lesions, eccentrically located in long tubular bones, and centrally located in short tubular bones (1, 5) . A sclerotic rim or periosteal reaction is relatively unusual on radiography, but frequently noted on CT (1). Aneurysmal bone cysts are present in 14% of GCT (1). On MR imaging, the tumor has a low-to-intermediate signal intensity on T1-weighted image and heterogeneous high signal intensity on T2-weighted image. Very low signal intensity within the tumor is frequently seen on all pulse sequences, representing intratumoral hemosiderin deposition (1) . GCT can exhibit a locally aggressive and invasive appearance with cortical penetration accompanied by soft tissue invasion or a pathologic . 1A radiograph) . The mass is shown as a heterogeneous intermediate-to-high signal intensity on a FS T2-weighted image, and an irregular-enhancing peripheral portion with nonenhancing in the central portion of the mass. Multiple intratumoral dark signal intensities throughout both sequences are noted. The mass extends into the intra-articular portion of the metacarpophalangeal joint and adjacent soft tissues. fracture (1) . Although it is rare, malignant transformation or metastases to the lung is also possible (1) . Local recurrence of the tumor is frequent, occurring in 40-60% of all cases (1). There have been reports that GCT in hand bones tend to show early involvement of the entire bone with more aggressive behavior and multicentricity (2, 6). In our case, the serial plain radiographs showed marked rapid growth, as well as a very aggressive appearance with an irregularly spiculated or elevated pattern of periosteal reaction in part, which led to the misdiagnosis of a malignant bone tumor. The MR appearance of the tumor could not exclude the possibility of a malignancy. On CT, however, a well-defined, expansile mass with a partly discontinuous, but very thin shell-like periosteal reaction and focally preserved cortical bone was noted. These CT findings favor the locally aggressive, but benign nature of GCT.
A few published articles have described the combination of pregnancy and a primary bone tumor (4, (7) (8) (9) . Bone tumors during pregnancy tend to be missed or diagnosed after progression of the tumor because the symptoms can be mistaken as a pregnancy-related symptom (4). The diagnosis of GCT occurring in the sacrum, the most frequently involved site in pregnant women, is often delayed because tumor-related symptoms are falsely attributed to pregnancy (4) . Painful swelling, as in our patient with GCT involving the metacarpal bone, was overlooked at the initial clinic evaluation.
Osteosarcomas, chondrosarcomas, and giant cell tumors have been reported as tumors in pregnant women (4, 7, 9) . The influence of pregnancy on the occurrence, promotion, and development of these tumors is unclear. In cases of GCT, there were several articles which studied the endocrinologic and immunologic mechanisms to explain the high incidence of GCT during pregnancy with respect to hormonal receptors on the tumor cells, such as estrogen or progesterone receptors, but they still remain controversial (4, 10) . Oncofetal antigens, which are present on tumor cells and are shared with or resemble fetal antigens, may explain tumor promotion during pregnancy (4, 10) . In the case of osteosarcomas, the tumor contains high levels of heat-sensitive alkaline phosphatase as one of the oncofetal antigens (4). However, in the case of GCT, no oncofetal antigens have been reported (4) .
There have been a few reports related to the occurrence or progression of GCT during pregnancy, but there have been no studies with respect to the rapid aggravation of tumor in such a short follow-up period, as in this case. Also, as far as we know, the relationship between pregnancy and tumor progression rate has not been studied. In our case, the result of the immunohisochemical study was negative for estrogen and progesterone receptors. This supports the idea which Turcotte et al. (3) advanced, that it may be coincidental to find GCT in pregnant women because affected patients are often of childbearing age, the age in which tumors show a high incidence in the general population.
In summary, we report a rare case of a giant cell tumor in the metacarpal bone which demonstrated very rapid progression, an aggressive appearance during pregnancy, and the mimicking of a malignant bone tumor.
